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The squirrel family, Sciuridae, is a large, attentively studied group of mammals. The family consists of more than 273 species in 50 genera and found on all mainlands except Australia and the Antarctica. The behavior, ecology, morphology and molecular biology of this widespread and diversified group of species have been studied on a large scale. Sciuridae live in almost every habitat from tropical rainforest to semiarid desert. DNA sequence-based taxonomic approach is widely used in molecular phylogeny for determining its relationship pattern and identifying its relationship to a particular species [1, 9] . Morphological and other quantitative examination is not adequately efficient to distinguish all the species, especially among individuals from the same population and among distantly related species. Combining with a reliable DNA analysis, it can be an efficient pattern for phylogeny. The population structure and genetic distinctiveness of a population also can be determined by genetic distances. Based on the existence of conserved and less conserved regions within the same molecule and the relatively elevated mutation rate, mtDNA serves as a biomarker in phylogenetic studies for comparisons [7] . The mitochondrial cytochrome oxidase I (COI or COXI) gene is broadly used in phylogenetic studies to resolve divergences of interspecific relationships, the intraspecific situations of population subdivisions and the genetic differentiation beyond the resolving ability of non-molecular approaches [3] . Phylogenetic dependence of Mongolian small mammals, belonging to the squirrel family, based on molecular marker sequences, has been less studied in the country. In order to identify their species-level history of evolution, we defined partial sequencing of COI gene from 14 representatives of 6 species in four genus in Mongolia and compared with the matching sequences in Sciuridae, that could be obtained from GenBank. for the family of Sciuridae (Sciurus, Eutamias, Spermophilus, and Marmota). Phylogenetic tree re-rooted with Graphirus kelleni of Gliridae family (most closely related to Sciuridae) as an outgroup. The evolutionary history inferred using the Neighbor-Joining method [8] . The evolutionary distances were computed using the Maximum Composite Likelihood method [10] . Evolutionary analyses were conducted in MEGA7 with 1000 bootstrapped replications [6] .
MATERIALS AND METHODS
RESULTS
In this study, we defined the partial sequences of COI gene in 14 representatives of 6 species in Sciuridae family including marmot, ground squirrel, chipmunk and red squirrel. Sequence data submitted in NCBI database is shown in table 1. Neighbor joining tree with 20 cytochrome oxidase I gene sequences of Sciuridae family from 6 species of Eurasia and with a representative of most closely related Gliridae family as an outgroup is shown in (Fig. 1A, clade A) . Marmots are large groups in the genus marmota with 14 species in the world, including 2 species of marmots (Marmota sibirica and Marmota baibacina) registered in Mongolia. The number of Marmota sibirica (grey marmot) has decreased drastically in recent years due to aggressive hunting and is now considered an endangered species [12] . In our study, samples were collected from three different populations of Marmota sibirica inhabiting the distant places of Mongolia (Tosontsengel and Dörvöljin soums in Zavkhan aimag, Tsagaanuul soum in Khuvsgul aimag) and samples of Marmota baibacina (Altai marmot) taken from Bulgan, Bayan-Ulgii aimags respectively. Identified nucleotide sequences of these four individuals compared with the sequence data of Inner Mongolian grey marmot (KJ466738.1), which is registered in NCBI database by the neighbor joining method. Results indicated that the grey marmots in Outer (KX859254.1, KX859268.1, KU527909.1) and Inner Mongolia were identical in their sequences and formed a clade consisting of only grey marmots. However, Altai marmot (KX859255.1) are separate from the grey marmots, confirming that these two species of marmots are registered in Mongolia (Fig. 1A, clade B) . We have four species of ground squirrel (Spermophilus and Urocitellus) in Mongolia. COI gene sequences were identified from two of them such as Spermophillu spallidicauda and Urocitellus undulates at four different locations in Khovd and Zavkhan aimags. Nucleotide sequences of these individuals were analyzed with additional GenBank sequences of Spermophillus from Russia. As a result, DNA sequences of samples from Khovd (KU527907.1) and Zavkhan (KU527908.1) were identical with that of the Russian data (KM537985.1), while the sequences of two other samples (KX859256.1 and KX859257.1) from the same places in Khovd aimag were similar to each other, indicating there is no difference in genetic divergence between the populations (Fig. 1A, clade C) . However, average distances within these two blocks by Tamura-Nei revealed that they are far diverged species. A little difference within the nucleotide sequences could not appear in Fig. 1A , when the tree was re-rooted with the outgroup. Thus, in order to show that there were differences in spermophilus and urocitellus, phylogenetic tree was constructed only with the ground squirrel species (Fig. 1B) . COI gene sequence of Spermophillus pallidicauda was not found in the NCBI database except our data. There is only a species of Sciurus vulgaris (red squirrel) in Mongolia. Its main habitat is in the forested area of northern Mongolia. Samples were collected from three different aimags of Zavkhan, Selenge and BayanUlgii respectively. The genetic distance of the three samples taken from the spatially separated populations showed that these populations (KU527904.1, JF499341.1, KX859265.1) are genetically identical (Fig.  1, clade D) . Consequently, we expect that the persistence time for populations is much shorter in the samples collected regions and have not accumulated nucleotide differences in cytochrome oxidase I gene sequence. 
